The antimitotic drugs, such as vinca alkaloids or taxol, are widely used in the chemotherapy of humancancer1?2). These drugs inhibit the cell cycle transition at Mphase and are inhibitors of microtubule assembly or disassembly in eukaryotic cells3 4). In view of the clinical significance of antimitotic drugs and also because microtubule is one of the fundamental components of cytoskeleton of eukaryotic cells, it might be a principal target site in a screen for more effective antitumor drugs. In addition, in the course of basic biological experiments using antimitotic drugs in clinical use, wefound that the mammalian cells, baby hamster kidney (BHK) cells, were transformed to an amoebiform state and further formed a multinuclear state, whenexposed to antimitotic drugs at the concentration in the vicinity of their IC50.
Using these characteristic morphological changes of BHK cells, we attempted to screen new antimitotic substances from microbial products. As a result, we isolated a new antimitotic substance FR182877from the culture broth of Streptomyces sp. No. 98855). This paper describes the taxonomy of the producing strain, isolation, physico-chemical properties and biological activities of this substance.
Materials and Methods
Microorganism and Taxonomy pp. 123 -130 Strain No. 9885 was isolated from a soil sample collected at Tokushima Prefecture, Japan. For the taxonomic study of strain No. 9885, the methods and media described by Shirling and Gottlieb6) and by Waksman7) were employed. The observations were made after 21 days cultivation at 30°C. The morphological observations were made on the culture grown on yeast extract-malt extract agar, oat-meal agar and yeast extract -starch -glucose agar containing yeast extract 0.2%, soluble starch 1%, glucose 0.5% and agar 1.6% (adjusted to pH 7.2 with 1n NaOH), using an optical microscope and a scanning electron microscope. The color nameused in this study was taken from Methuen Handbook of Colour8). Growth range of temperature was determined on yeast extract -malt extract agar. The preparation of cells and detection of the isomer of Logan, UT), and penicillin (50 units/ml) -streptomycin (50 /ig/ml) (Flow Laboratories).
For the morphological observation, two-fold serial dilutions of FR182877 or other drugs were prepared in 96-well microplates containing the medium. BHKcells (5X 103) in 100 /il of the medium were added and incubated for 48 hours in 5% CO2 -95% air atmosphere at 37°C. After the plates were fixed and treated with Giemsa's stain solution, the morphological changes in BHKcells were examined under optical microscopy.
In Vitro Cytotoxicity Test
The cytotoxic activity of FR182877 in vitro was deter- hours incubation at 37°C and of fungi and yeast after 48 hours incubation at 28°C is expressed in terms of^g/ml as the minimuminhibitory concentration (MIC).
Animals
BDFj mice (female, 6weeks old) were purchased from Charles River Japan Inc., Atsugi, Japan.
Analytical Measurement
Optical rotation was measured with a Jasco DIP-140 polarimeter using a 10-cm microcell. UVspectrum was obtained with a Hitachi 220A spectrometer. The mass spectrum was recorded with VG ZAB-SE mass spectrometer. !H NMR(400MHz) and 13C NMR(100 MHz) spectra were acquired with a Bruker AM400wb spectrometer controlled with an ASPECT3000 computer.
Results

Taxonomyof the Producing Strain
The substrate mycelium of strain No. 9885 developed well and branched irregularly. This strain produced aerial mycelium with spiral, loop and flexuous spore chains which comprised more than 10 spores per chain. Spores were oval (0.5-0.6X0.7-0.9jum) in shape. The surfaces of them were hairy (Fig. 1) . Sclerotic granules, sporangia and motile spores were not observed.
The cultural and physiological characteristics are shown in Tables 1 and 2 , respectively. Aerial mass color was pale grey on yeast extract-starch -glucose agar. Reverse side color of growth was light brown, brown, and light orange. Melanoid pigments were not produced in trypton -yeast extract broth and pepton -yeast extract -iron agar. Soluble pigments were weakly produced in yeast extract-malt extract agar, oatmeal agar and inorganic salts -starch agar. These mycelial and soluble pigments were not pH sensitive. 
Condition
Ch aracteri s tic substance (6g) was dissolved in 10ml of methanol, and applied on a 350ml ofODS gel (YMC ODS-AM120-S50) column. The column was eluted with 60% aqueous methanol. After adding the equal volume of distilled water, the active fractions were applied to a Diaion HP-20 column and eluted with ethyl acetate. The extract was concentrated to dryness. The crude powder was dissolved in a small amount of ethyl acetate to obtain colorless needle-shaped crystals ofFR182877 (238 mg).
Physico-chemical Properties
FR1 82877 is neutral in nature, and showed positive color reaction to iodine vapor and eerie sulfate though negative to ninhydrin.
It is soluble in methanol, ethyl acetate and chloroform but insoluble in water. The physico-chemical properties were listed in Table 3 . According to highresolution FAB-MSspectrometry, the molecular formula is Fig. 3. 'HNMR spectrum ofFR182877 (400MHz, CD3OD) . C24H32O5. In the 13C NMRspectrum, all the 13C signals were clearly observed. The *H and 13C NMRspectra are reproduced in Figs. 3 and 4 , respectively. The structure of FR182877 (see Fig. 5 ) was elucidated through the concerted application of a series of 2D NMRtechniques and the relative stereochemistry was established by X-ray crystallographic analysis of its derivative. FR1 82877 has an unprecedented hexacyclic structure consisting of five-, six-, five-, six-, six-, and seven-membered rings. The highlight of its structure is a highly strained tetra-substituted double bond. The full account of the structure determination will be reported in this journal13). 
Cytotoxic Activity
The result was shown in Table 4 . FR182877 was effective against the human tumor cell lines, though weaker against mouse bone marrow cells (IC50: 600 ng/ml). 
Acute Toxicity
The acute toxicity of FR182877 was determined in mice by a single intraperitoneal injection of graded doses of FR182877 in the distilled water containing 20% polyethylene glycol #400. The LD50 was over 60 mg/kg.
Discussion
FR182877
was isolated from fermentation broth of Streptomyces sp. No. 9885 through a newly developed in vitro screening system for antimitotic substances. FR182877 caused characteristic morphological changes in BHKcells, which formed the multinuclear state when exposed at concentration in the vicinity of its IC50. Taxol and vincristine also caused the similar morphological change. These morphological changes were thought to be caused by inhibition of mitosis in BHKcells. The details of the mechanism of action of FR182877 will be published in another paper14). Further, from the evidence of physico- 
